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AcHMIITOTHKa co6cTBeHHbix 3HaHeHHH 3aflaHH IIlTypMa-JlHyBHJIJIH c 

flHCKpeTHbIM CaM0n0fl06HbIM BeCOM 

A. A. BjiaflHMHpoB, H. A. IIIeflnaK* 



AHHOTau;Ha 

B CTaTbe iMy^aeTCH Bonpoc 06 £ichmiitothk6 cneKTpa rpami^HOH sa^a^H 

-y" - ^py = 0, 

y(0) = 2/(1) = 

o 

b cjiynae, Kor^a Bee p £ [0, 1] npe^CTaBjiaeT co6oii o6o6in,eHHyio npoH3BO,iiHyio caMono,a;o6Hoii 
cpyHKipiH P € £2(0, 1] HyjieBoro cneKTpajibHoro nopflfl,Ka. 

§ 1 BBe/jemie 

1. B HacTOHmen CTaTbe HctMH 6yneT npoflOJCKeHO HanaToe b pa6oTax [_C<3?J h [HIIIJ1J nsy^ieime cnex- 

TpajIbHBIX aCHMIITOTHK rpaHHHHOH 3aflaHH 

(1) -y" - Xpy = 0, 

(2) y(0) = y(l) = 0, 

rfle Bee p 6 VF 2 [0> 1] npe^CTaBjiHeT co6ofi o6o6meHHyio npoH3BOflHyio caMonoflo6Hoft cpyHKHHH 
P £ Z/2[0, 1]. ToBopH 6ojiee tohho, mm HaMepeHbi Tenept no^BeprHyTb nccjieflOBaHHio paHee He pac- 
CMOTpeHHBiH cjryHaii, Kor^a cneKTpajiBHbift nopsiflOK D cpyHKHHH P paBeH Hyjno. Onpe^ejieHHe noHH- 
TiiH cneKTpajitHoro nopaflKa KBa^paTHHHO cyMMiipyeMOH caMonoflo6Holi (JjyHKHHH 6mjio ^aHO b [CQl 
§ 3.3]. 

2. Oco6eHHOCTbio cjiynaH D = HBjraeTCH HenpiiMeHiiMOCTb Hcnojib30BaHHoft b pa6oTax ISSMj . |Ccpj h 
[HinJl] npn paccMOTpeHHH cjiynaa -D > TexHHKH, ocHOBaHHofi Ha Teopnn BoecTaHOBjieHHH. J^emcTBm- 
TejibHO, yKa3aHHaH TexHHKa cymecTBeHHO onnpaeTCH Ha (JjaKT SKcnoHeHHiiajibHoro y6biBaHHH HeKO- 
Topbix BcnoMoraTejibHbix c^yHKHirii (cm., HanpHMep, oueHKy [CQl (4.11)]), Meac^y TeM KaK b cjiynae 



*Pa6oTa noflflepacaHa POOH, rpaHT N2 07-01-00283, (pOHflOM no^mepacKH Beflymirx Hay^Hbix hikoji, rpaHT HIU- 
5247.2006.1, h (po Hfl OM INTAS, rpaHT 05-1000008-7883. 
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D = p,Jisi TaKHx cpyHKixHH HMeeTCH jihihb HeyjiyHinaeMasi, BOo6m,e roBopsi, on;eHKa nopH^Ka 0(1)- B 
cooTBeTCTBHH co CKa3aHHbiM, flajiee hsmh 6y^eT pa3BHTa flpyraa MeTOflHKa HCCjieflOBamiH. 



3. B flajibHefiineM nepe3 fj mbi 6yfleM o6o3HaHaTB npocTpaHCTBO Co6ojieBa W^fO, l]j CHa6:»ceHHoe CKa- 
jisipHbiM npoH3BefleHneM 

l 

(y,z) =^ J y'z'dx. 
o 

Mepe3 fj' mbi npii stom 6yp,eM o6o3Ha x iaTB npocTpaHCTBO, flBOHCTBeHHoe k $j othochtcjibho L2[0, 1], 
t. e. nojiynaeMoe nonojiHeHneM npocTpaHCTBa L2[0, 1] no HopMe 

l 



\y\\sy 



sup 

l|z||fl=l 



yz dx 



Ecjih paccMOTpeTt onepaTop Bjio>KeHHH J : S) — > ^[0, 1], to HenocpeflCTBeHHO H3 onpeflejieHHH 
npocTpaHCTBa $)' BBiTeKaeT bo3mojkhoctb HenpepBiBHoro npo^ojuKeHHa conpHaceHHoro onepaTopa 
J* : Lz[0, 1] — > f) pp H30MeTproi J + :$}'—>$). 

KaK h b npeflinecTByioiuHx pa6oTax [CQj h |HIIIJI| . b KauecTBe onepaTopHofi MOflejin 3a,a;aHH 
Q]([I]), CD© mbi 6y^eM paccMaTpiiBaTB jiHHenHBin nynoK T p : fj — > orpaHHneHHBix onepaTopoB, 

yflOBJieTBOpHK)ni,HH TOJKfleCTBy 



(VA G R) (Vy G «) ( J + T p (X)y, y) = / (|y'| 2 + AP • (\y\ 2 )') dx 



4. Hepe3 indE mbi flajiee 6yp/siA o6o3Ha x iaTB OTpnnaTejiBHBiH hh^ckc HHepniiH ,a;eHCTByiomero b Heico- 
topom rnjiB6epTOBOM npocTpaHCTBe l£ orpaHnneHHoro spMHTOBa onepaTopa E, t. e. TOHHyio BepxHioio 
rpaHB pa3MepHOCTeit noflnpocTpaHCTB 9Jt C (£, yapBjieTBopflionrHX ycjiOBHio 



(3e > 0) (Vy G 9JI) y) < -e Hy" 2 



06o3Ha"qeHHH n, a/%, d& h fy, rpe k = 1, . . . , n, mbi 6y^eM ncnojiB30BaTB ^jih 3anncn napaMeTpoB ca- 
Monoflo6HH (pyHKi^HH P. Onpeflejie-Hiie sthx napaMeTpoB h onncaHne HaKjia^BiBaeMBix Ha hhx ycjiOBHit 
,a;aHO b [COl § 3.2]. Oco6o otmcthm, hto yKa3aHHBie ycjiOBHH rapaHTiipyiOT BBinojiHemie HepaBeHCTB 



flfcl^fcl < 1 ( C P- flajiee cpopMyjinpoBKH yTBepjKfleHHH H3 naparpacpa § 3). 

Hepe3 CKfe, r,a;e k = 0,1, ... ,n, mbi 6yii;eM o6o3Ha x iaTB BejiHHHHBi, onpe^ejiHeMBie peityppeHTHBiMH 

COOTHOineHHHMH O.Q ^ H Ofc ^ + Ofc n P H k ^ 0. 

HaKOHeii, nepe3 m mbi SyqeM o6o3Ha x iaTB HaTypajiBHoe hhcjio m G yapBjieTBopHiomee ycno- 

BHK) 

(Vfe 6 [1, n] \ {m}) 4 = 

(cp. [CcPl § 3.3]). ITpn 3tom, BBiifly TpiiBiiajiBHOCTH cjiy^aa d m = 0, 6yfleT 06BIHHO npe,a;nojiaraTBCH 
BBinojiHeHne HepaBeHCTBa d m 7^ 0. 

5. B flajiBHennieM npii ccBijiKax Ha pa3,a;ejiBi CTaTBH, He npHHafljiejKamne naparpacpy, BHyTpn KOToporo 
,a;aeTCii ccBMKa, 6y^eT flonojiHHTejiBHO yKa3BiBaTBCH HOMep naparpacpa. Ilpn ccBijiKax Ha (popMyjiBi, 
He npHHafljiejKamne nyHKTy, BHyTpn KOToporo ,a;aeTCH ccBijiKa, 6y^eT flonojiHHTejiBHO yKa3BiBaTBca 
HOMep nyHKTa. 
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§ 2 BcnoMoraTejibHbie noHSTHa h yTBep^c^eHHa 



1. PaccMOTpHM flBa noflnpocTpaHCTBa S)i C h f)2 Q S), onpeflejiaeMbie cjieflyiomiiM o6pa30M. Hop,- 
npocTpaHCTBO Sii HMeeT bh,d, 

#1 ^ {y G f) I (Vx G" [a m _i, a m ]) y(x) = 0}. 

IloflnpocTpaHCTBO ^2 npeflCTaBjiaeT co6oii (n — l)-MepHyio jiiiHeiiHyio o6ojiOHKy cpyHKunii e/% G f), r^e 

fc = 1, . . . , n — 1, HMeiOIipiX BHfl 



e fc (x) = < 



( x-Jk 

OLk ~ Ik 

5k - x 



HHane 



npii x G [jk,<Xk], 
npn x G [a k ,8 k ], 



r^e nojioaceHO 



7fe 



Q!fc_i npn k 7^ m, 

a m - a m o n npn k = m, 
afc+i npn k ^ m — 1, 

a m -l + fl mii npn k = m — 1. 



HivieiOT MecTO cjieflyiomiie flBa cpaKTa: 

1.1. OpmozonajibHoe donojinenue npsiMou cyMMU S)\ + -£)2 donycKaem npedcmaejienue e eude 

/ n-1 \ ^ 



£9 (£1 +£2) = < y G Si 



Mx G [a m _i, a m ] U |J {a fc } y(x) = I . 



fc=i 



CnpaBefljiHBOCTb yTBepat^eHHH [TTT1 jierKO ycTaHaBjiiiBaercH npHMtiM BtiHiicjieHiieM. 

1.2. Ilycmb \ — eemecmeeHHoe hucjio, a 9JT C f) — KonennoMepnoe nodnpocmpancmeo, na KomopoM 
KeadpamuHHaM cfiopMa onepamopa J + T p {\) ompuv^amejibna. Tosda cympcmeyem nodnpocmpancmeo 
W G Six + pa3Mepnocmu dim9Jt ; wet KomopoM Keadpamunnasi cfiopMa onepamopa J + T p {\) maKOfce 
ompuufl.mejhbna. 

,Z[oKa3aTejiBCTBO. ^OKa3biBaeMoe yTBepjKflemie c oneBiiflHOCTBio BbiTeKaeT H3 TCcacflecTBa 
(Vy G £1 + J5 2 ) (Vz 1 £1 + £2) <</ + T p (A) (y + z), (y + z)) = (J + T p (X)y, y) + \\z\\%, 
jierKO nojiynaeMoro Ha ocHOBe yTBep^K^eHHH 11.11 h cpaKTa caMono,i];o6ira (pyHKi^HH P. □ 



3 



1 

(Vy G to) (Vz G J5 2 ) (By, z) = ^ 



2. PaccMOTpiiM ,a;Ba jiiiHeimbix nynxa A : $j\ — > fji h C : ,f)2 ~~ ► orpaHHHeHHbix onepaTopoB, 
yflOBjieTBopaion],He TOHc^ecTBaM 

i 

(VA G M) (Vy G *0 (A(A)y, y) = | (|y'| 2 + AP • (|y| 2 )') dx, 

o 

i 

(VA G M) (Vy G to) (C(X)y, y) = J (|y'| 2 + XP ■ (\y\ 2 )') dx, 

o 

a TaioKe onepaTop B : to — > to, y#OBjieTBopHEOiii,HH TOvKflecTBy 

i 

y'z' dx. 

o 

Hmoot MecTO cjieflyiomne flBa (paKTa: 

2.1. Tlycmb A — eev^ecmeeHHoe hucjio. Tozda eunojmnemcn paeencmeo 

'mdA(X) = ind J + T p (a rn d m A). 



,ZJoKa3aTejibCTBO. PaccMOTpnM H30MeTpHHecKHii onepaTop U : to — > to onpe,nejraeMbiH TOJKfle- 

CTBOM 

(Vy G to) (Vx G [0, 1]) [Uy]{x) = V -^ m ~ l + ° mX) 



,I[oKa3biBaeMoe yTBepjKflemie c oneBiiflHOCTbio BbiTeicaeT H3 TOJKflecTBa 

(Vyeto) (A(X)y,y) = (J + T p (a m d m X)Uy,Uy), 
jierKO ycTaHaBjiHBaeMoro HenocpeflCTBepmbiMii BbiKjia^KaMH c yneTOM caMono,i];o6HH cpyHKi^nn P. □ 

2.2. Piycmb X — eeu^ecmeenHoe hucjio, ue npuHadjieotcau^ee cneKinpy nyuna C . Tozda eunojmnemcn 
paeencmeo 

indJ+T p (A) =ind[A(A) - B*C~ 1 {X)B] +indC(A). 



,I[oKa3aTejibCTBO. IlpaMbiM BbiHHCjieHneM jierKO ycTaHaBjiiiBaeTCH, hto rjisi jiio6bix cpyHKi^HH 
y G to- h z G to BbinojiHHeTCH paBeHCTBO 

(J + T P (X) (y + z),(y + z)) = ([A(X) - B*C- l (X)B}y, y) + (C(X)u, u), 

rpp nojiojKeHO u ^ z + C~ l (X)By. ,HoKa3biBaeMoe yTBep^K^eHiie BbiTexaeT H3 SToro paBeHCTBa h 
yTBepjK^eHHH 11.21 □ 
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3. PaccMOTpiiM BejiHHHHM r,a;e k = 1, . . . ,n — 1, HMeromne bh/i, 

' Pm ~ Pm-1 + d m Pl npil k = 171 - 1, 
Cfc ^ < /Wl - /3m - dm/?n npil k = m, 

. A+i - /?fc HHane. 
06o3HanHM TaKHce nepe3 Z± ^Be BejiiiHHHbi 

Z±^#{A:€ [l,n-l] | ±Cfc>0}. 
HMeiOT MecTO cjieflyiomne flBa cpaKTa: 

3.1. fljm ak>6oso docmamoHHO 6oAbuiozo eeu^ecmeeuHoso hucao, A > eunoAHuemcn paeencmeo 

ind(7(A) = Z+. 

yTBepjKfleHne 13.11 HeMe^jieHHO BbiTeicaeT 113 jierxo npoBepsieMoro TOJKfleerBa 

n-1 

(1) (VA G M) (Vy G fi 2 ) (C(A)y, y) = ||y||| - A £ C fc ■ |yK)| 2 - 

fe=l 

3.2. Ilycmb eunoAneno paeencmeo Z + + Z_ = n — 1. Tozda 3ah ah)6oso docmamouno 6oAbmozo eewp- 
cmeennozo hucao A > onepamop C(X) neAnemcn ospanunenno oSpamuMUM, npuneM npu A — ► +oo 
cnpaeedAuea acuMnmomuKa 

\\c- 1 (\)\\ = o(\- 1 ). 

yTBepjKfleHne 13,21 TaKace npeflCTaBjiaeT co6oh HecjioacHoe cjieflCTBiie TOJK^ecTBa ([IJ) . 

§ 3 OcHOBHbie pe3yjibTaTbi 

1. HMeiOT MecTO cjieflyromne Tpii (paKTa: 

1.1. Ilycmb eunoAHMwmcM coomnouienun d m > 0, Z+ > u Z+ + Z_ = n — 1. Tozda cyuificmey- 
tom eeuificmeennue hucacl pi > 0, zde I = l,...,Z +; 3am Komopux nocAedoeameAbnocmb {X^}?L 1 
3anyMepoeannux e nopadne eo3pacmanun noAocucumeAbnux co6cmeeHHUx 3nanenuu 3adaHu \fl^ ^ , 
id© ydoeAemeopnem npu k — > oo acuMnmomunaM 



A/+fcz+ = W • (a m d m ) k ■ (1 + o(l)). 



,I[oKa3aTejibCTBO. CorjiacHO yTBcp^K^CHiiio [§ 2|3.2l Haft^eTCH Taxoe Bem;ecTBeHHoe hhcjio Ao > 0, 
hto npu jiio6om A > Ao 6y#eT BbinojiHHTtca HepaBeHCTBO ||C _1 (A)|| < Ao/(3A). OTCiofla 11 h3 o^ieBmp,- 
hoh ou;eHKH \\B\\ ^ 1 cjieflyer, hto npn jik>6om A > Ao 6y,a;yT TaKJKe BbinojiHHTbCH HepaBeHCTBa 

(1) ind[^(A) + A /(3A)] < md[A{X) - B*C- l (X)B] < ind[^(A) - A /(3A)]. 
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Ilpi! 3T0M C HCnOJIb30BaHHeM OHeBHflHblX paBeHCTB 

ind[A(A) ± A /(3A)] = ind[(l ± A /(3A))~ 1 • (A(X) ± A /(3A))] 
H3 ou;eHOK (pQ) JierKO bbibo^htch oi^ghkh 

(2) ind A{\ - A /2) ^ ind[^(A) - B*C-\X)B] sC indA(X + A /2). 

PaccMOTpnM Tenept Hey6biBaK>iuyio (pyHKi^Hio s : M. — > M. BH^a 

(Vt G R) s(i) = #{£; ^ 1 | A fc < e*}. 
CorjiacHO TeopeMe [CQl TeopeMa 4.1], 9Ta (pyHKu;HH yapBjieTBopHeT TOJKflecTBy 

(VteR) s(t) = indJ+T^e*). 
06 r be r i];HHHH nocjie^Hee TOJK^ecTBO c ou,eHKaMH (J2j) h yTBepjKfleroraMH |§ 2|2.1l |§ 2|2.2I h |§ 2|3.1l ycTa- 



HaBjiHBaeM, hto npn jiio6om i > InAo 6y,a;yT cnpaBefljiHBbi oi^eHKH 

(3) s(t + ln(a m d m ) - A e~*) + Z + < s(t) < s(t + ln(o m d m ) + A e _t ) + Z+. 

II3 oueHOK (J3j) cjie^yeT, hto HaftfleTCH TOHKa to > InAo, flJifl KOTopc-H OKpecTHOCTb pa^nyca 
2A e-*°/(l - a m d m j He co^epjKHT ToneK pa3ptiBa (pyHKi^HH s. 06 r be,nHH5ra Te yae on,eHKH c (paK- 
tom npocTOTti Bcex co6cTBeHHbix 3HaHeHHH sa^aqH [§ H U([H), |§ H U© (cm., HanpHMep, TeopeMy [CQl 
TeopeMa 4.1]), y6e5K,a;aeMca, hto npn jiio6om E N OTpe30K 

A k ^±[t - k- ln(a m d m ),t - (k + 1) • ln(a m d m )] 

coflepjKHT pobho Z + TOHeK pa3pbma (pyHKuiiii s, npnneM KajK^aa H3 hhx HBjiaeTCH BHyTpeHHen tohkoh 
OTpe3Ka Afc. KpoMe Toro, npn jno6bix > Oh I = 1, . . . , Z + paccTOHHne .\re>K;iy /-tbimh cjieBa tohksmh 
pa3pbma cpyHKi^im s Ha OTpe3Kax A& h A^+i c-TjnnaeTCH ot BejiHHHHbi — ln(a m ci m ) He 6ojiee, neM Ha 
Aoe~*° • (a m dm) k+l - TeM caMbiM, ,a;oKa3biBaeMoe yTBepjKflemie cnpaBefljiHBO. □ 

1.2. nycmb eunojiHHwmcH coomHomeHusi d m > 0, Z„ > « Z + + Z_ = n — 1. Tozda cyuificmeymm 
eeu^ecmeeHHue uucjia \i\ > 0, zde I = 1, . . . , Z_, <?ah Komopux nocAedoeameAbnocmb {X-k}k*Li sany- 
MepoeanHux e nopndKe ySueaHUM ompuuflmeAbHux co6cmeeHHUx 3HaHenuu 3adami \§~1U \ CD), \§ lf l\&§ 
ydoejiemeopnem npu k — > oo acuMnmomunaM 

X-(i+kZ_) = -W • (a m 4)" fc • (1 + o(l)). 

^OKa3aTejibCTBO yTBepjK^eHHH 11.21 aHajiornHHO flOKa3aTejibCTBy yTBepjK^eHHH 11.11 

1.3. nycmb eunojiHHtomcH coomnouieHUM d m < u Z + + Z_ = n — 1. Tozda cyu^ecmeymm eeu^ecmeen- 
nue hucao, in > 0, sde I = 1, ... ,n — 1, c?ah nomopux nocjiedoeamejibuocmb {Xk}^ = i 3aHyMepoeaHHUX 



e nopttdne eo.3pacmaHUM nojiocHcumejibHux co6cmeeHHUx 3Ha,HeHuu 3adaHU fflU \^), § ydoeAe- 
meopnem npu k — > oo acuMnmomuKaM 

A z+fe(ri _i) = w • (a m |(i m |)~ 2fc • (1 + o(l)), 

a nocjiedoeamejibHocmb {X-k}^! sanyMepoeaHHUx e nopsidne y6ueanuM ompui^ameAbHux co6cmeeH- 
hux 3HaneHuu 3adaHu \§~l^ ^ , \§ j| Q]([2]) ydoeAemeopnem npu k — > oo acuMnmomuKaM 

X-(l+Z-+k(n-l)) = -W • (amlrfml)"^" 1 • (1 + o(l)). 

,HoKa3aTejibCTBO yTBepjKfleHHH 11.31 TaKJKe aHajiornnHO ,a;0Ka3aTejibCTBy yTBep>K/];eHHH 11.11 
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Ta6jiHna 1: Oi^ghkh nepBbix co6cTBeHHbix 3HaneHHH rjisi cjiynan n = 3, ai = 02 =03 = 1/3, m = 3, 
d 3 = 1/2, A = 0, = 2/3, /% = 1. 
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Ta6jiHn;a 2: OijeHKH nepBbix co6cTBeHHbix 3HaneHHH ,a;jiH cjiynaa n = 3, a\ = 02 = 03 = 1/3, m = 3, 
d 3 = 1/2, A =/? 3 = 0, /3 2 = -1. 

§ 4 IIpHMepbi 

1 . B Ta6jiHH,e [1] npe^CTaBjieHbi pe3yjibTaTbi hhcjtghhbix pacneTOB ,a;jiH nepBbix bocbmh nojioJKHTejib- 
hbix co6cTBeHHbix 3HaHeHHit sa^aHH niTypMa-JliiyBHjijifl, BecoBofi (pyHKirHefi b kotopoh BbiCTynaeT 
o6o6meHHaH npoH3BOflHaH KBa/npaTHnHO cyMMHpyeMoii (pyHKi^nn c napaMeTpaMH caMonoflo6nH n = 3, 
o-i = CL2 = 0,3 = 1/3, m = 3, d.3 = 1/2, j3\ = 0, = 2/3, ^3 = 1. B stom cjiynae BbinojiHHiOTCfl 
paBeHCTBa £1 = 2/3, ^2 = 1/3, Z + = 2, Z_ = 0. ^aHHbie Ta6jinnbi HjunocTpiipyioT yTBep^KfleHne 

mm 

2. B Ta6jiHD;e [2] npeflCTaBjieHbi flaHHbie HHCjieHHbix pacneTOB nepBbix neTbipex OTpnnaTejibHbix co6- 
CTBeHHbix 3HaHeHHit sa^ann UlTypMa-JlHyBHjijiH, BecoBon (pymajHeii b KOTopoft BbiCTynaeT 0606- 
meimaa npoH3BOflHaa KBaflpaTHHHO cyMMnpyeMon cpyHKi^Hii c napaMeTpaMH caMona 1 a,o6na n = 3, 
a>i = «2 = 03 = 1/3, m = 3, c?3 = 1/2, Pi = = 0, /?2 = —1- B stom oiynae BbinojiHHioTCii paBeHCTBa 
Ci = —1, C2 = 1) Z + = Z_ = 1. ,HaHHbie Ta6jiHcgu HjijnocTpnpyiOT yTBepac^eHne [§~3|1.21 

3. B Ta6jiHD;e [3] npeflCTaBjieHbi ,a;aHHbie nncjieHHbix pacneTOB nepBbix niecTH nojioJKHTejibHbix n ce- 
mi OTpHu;aTejibHbix (ncKjuonaH nepBoe) co6cTBeHHbix 3HaHemiH 3aflann niTypMa-JlnyBHjijiH, BecoBofi 
cpyHKnnen b kotopoh BbiCTynaeT o6o6meHHafl npoH3BOflHaa KBa^paTHHHO cyMMnpyeMon cpyHKnnn c 
napaMeTpaMH caMonoflo6ira n = 3, a\ = 02 = 03 = 1/3, m = 3, = —1/2, j3\ = (3$ = 0, = — 1. B 
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1 


k 




A,+2fc/6 2fc 








-l+2fc) 




-A-(z+i+2fe)/6 2fe4 


-i 


1 





4,31 


10 u 


± 


1% 


4,3146 


± 


10" 


-4 


2, 


55 


• 10 1 


± 


1% 


4,2572 ± 10" 


-4 


2 





3,81 


10 1 


± 


1% 


38,0536 


± 


10" 


-4 


2, 


28 


• 10 2 


± 


1% 


38,0535 ± 10" 


-4 


1 


1 


1,53 


10 2 


± 


1% 


4,2572 


± 


10" 


-4 


9, 


19 


•10 2 


± 


1% 


4,2572 ± 10" 


-4 


2 


1 


1,37 


10 3 


± 


1% 


38,0535 


± 


io- 


-4 


8, 


22 


• 10 3 


± 


1% 


38,0535 ± 10- 


-4 


1 


2 


5,52 


10 3 


± 


1% 


4,2572 


± 


10" 


-4 


3, 


31 


• 10 4 




1% 


4,2572 ± 10- 


-4 


2 


2 


4,93 


10 4 


± 


1% 


38,0535 


± 


10" 


-4 


2, 


96 


• 10 5 




1% 


38,0535 ± 10" 


-4 



Ta6jmn;a 3: Oi^ghkh nepBtix co6cTBeHHtix 3HaHeHHH fljiH cjiynaH n = 3, ai = 02 = 0,3 = 1/3, m = 3, 
d 3 = -1/2, /3i = /5 3 = 0, ft = -1. 

3tom cjiynae BbinojiHHiOTCH paBeaxTBa Ci = — 1, C2 = 1, Z + = Z = 1. ^aHHbie Ta6jiHn,Bi hjijiioctph- 

PyiOT yTBGp^K^CHHC [§~3|1.3I 

4. Ilpi! nojiyneHHH BbimenpHBefleHHoro njuiiocTpaTHBHoro MaTepnajia HaMii 6buia HcnojiB30BaHa bh- 
HHCjiHTejibHaa MeTOfliiKa, onncaHHaa b pa6oTe [BC3]. 

CnncoK jiHTepaTypbi 

[CCD] A. A. BjiafliiMnpoB, H. A. LUefinaK. CaMonodo&Hue diyuKi^uu e npocmpaucmee L%[0, 1] u 3adana 
HlmypMa-JIuyeuAAH c cumyjinpHUM UHdetfiuHUirmuM eecoM,/ / MaTeM. c6opHHK. — 2006. — T. 197, 
JSTs 11. — C. 13-30. 

[HIIIJ1] A. A. Bjia^HMiipoB, H. A. IIIeiinaK. HndegjuHumHaM 3adana UlmypMa-Jluyeujuisi Sam netcomo- 
pux KJiaccoe caMonodo&nux cumyAMpnux eecoe/ / Tpy^bi MHPAH em. B. A. CTeicjiOBa. — 2006. — 
T. 255. -C. 88-98. 

[SSM] M. Solomyak, E. Verbitsky. On a spectral problem related to self-similar measures// 
Bull. London Math. Soc. - 1995. - V. 27, N°- 3. -P. 242-248. 

[BC3] A. A. Bjia^HMnpoB. O euHUCAenuu co6cmeeuHux 3HaueHuu 3adauu LUmypMa-JIuyeuAAM c 
cfipaKmaAbHUM undediUHumHUM ee.coM/ '/ >KypHaji bbih. MaTeM. n MaTeM. cdh3. — 2007. — T. 47, 
JVs 8.-C. 1350-1355. 



8 



